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Oescription 

The present invention relates to the use of sex hormones for the manufacture of a medicament for the 
treatment of immunodeficiency diseases associated witti the towering of the ceJIufar immunological com- 
s petence. 

Immunodencrency diseases, mciuding AIDS (acquired immunological deficiency syndrome), are attract- 
mg many people's interest due to their unfavorable prognosis. AIDS is known to occur frequently In 
homosexuals, beir^ cnaractenzed by the clinical conditions sucn as pneumonia, sarcoma, etc.. and to 
cause a high rate of death of more than 70 % because of the destruction of the immune response, it Is also 
fo known that the helper T cells are specifically put into disorder. 

AS a result of the search for the causes of the frequent occurrences of AIDS among the homosexuals, 
the present inventors have found out the following facts: 

<i) As shown in the following Table i. human semen comains a largo amount of prostaglandin E2. 

(2) vivo animal e>tpertments reveal that prostaglandin E2 lowers the cellular immunological com- 
rs petence of male lympriocytes. t>ut not the cellular immunological competence of female lymphocy tes. 

(3) The reason why the homosexual male can be altected by pathogens such as the AIDS virus is that 
prostaglarK^tn E2 which is contained in a large amount in semen is injected into the rectum t>y the 
homosexual act and absorbed in the body thereby causing the lowering of itie ceHular immunological 
competence. 

30 They have further found out: 

<4) that prostaglandin Os. As and J| cause the lowering of the cellular immunological competence in both 

males and females, and 

(5) that the lowerirtg of the immunological competence caused by prostaglandins in both males and 
females can be counteracted by the administration of male or female steroid hormones. 
25 Tlie present invention has been made on the basis of the above findings. 

Taoie 1 



Concentration of prostaglandins in human semen 




1st time (ug ml) 


2nd lime (ag.*mO 


PGEr 


667 


78.1 




7.8 


9.1 


PGDj 


0.17 


0.19 


(NOTE): 






Determined by radioimmunoassay. 




Samples were collected from two men.. 



A comprehensive review on sex hormones can be found in Kirk*Othmer Encyclopedia of Chemical 
Technology. 3rd Edition. Volume 12. Pages 619-657 (John Wiley and Sons. New York, U.S.A., 1980). EP-A- 
159 739 discloses A *' and 

oestrene derivathres witfi an aikyl substitueni in posttion 6 or 7. M^hich possess immunomodulating 
propertie's. 

50 One aspect of the present invention is the use of a sex hormone selected from testosterone, 
testosterone propionate, methyrtestosterone. androsterone. progesterone, mestanolone, methenolone enan- 
thaie. androstanolone. methandienone. oxandrolone. fluoxymesterone. stanozoiol, IhiomesterOne. 
cyproterone acetate, estradiol, elhynyl estradiol, estradiol benzoato. estradiol cypionato. and estriol /or the 
manufacture of a medicament for treatment of immunodeficiency diseases associated with the lowering of 
55 the ceKular immunologicaJ compatence. 

The term treatment herem is intended to cover all controls including prevention and therapy. 
The immunodeficiency diseases to be treated include the lowenng of tne cellular immunological 
competence, especially the lowering of the immunological competence of T-cells.e.g.. helper T-cells. 
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Typical ones are the lowering of ihe immunological competence induced by prosiaglandins and the 
lowering ol the immunological competence seen m homcsenv^t males. 

A3 described above, the se* hormones improve the lowered immunological competence. This action is 
seen *»ith both the male hormones and me female hormones, but is stronger in the case of the lemalo 
s hormones. Due to their acnon, the sex hormones are eHective at the recovery of the immunological 
competence in patients wno show a lowering of the immunologicaf competence and at the prevention of the 
lowering of the immunological competence in padenta who are for example treated with proaiaglandin. 
Especially, the sex hormones are effective at the improvement of the immune-dysfunction of homosexual 
males. Further, they are effective ai the treatment of diseases such as ARC or AIDS caused by the lowering 

ta of immunological competence or accompanied by the lo^p^ering ol immunologtcal competence. 

The amount of the sex hormones to be used for tne above manufacture is approximately the same as 
that used generally in the manufacture of madicaments used for sex hormone therapy. For exampte.in the 
case of a human being, the amount may be O.Oi - 20 mg (preferably 0.05 • S mg) (in case of estrogen$)or 
0.5 - 50 mg (preferably 1 - 10 mg) (in case of gesiagens)Gr 5 - lOO mg (preferably iO - SO mg) (in case of 

rs androgens^ administered daily 1 - 4 times, or in the form of a preparation having sustained effect. The 
medicaments can be manufactured for any administration, e g. peroral, intrarectal, or by infection, out 
preferably for peroral administration or imramuscular injection. • - 

The manufactured medicaments may contain the sex hormone as an active ingredient in the form of 
any ordinary pharmaceutical preparation mixed with pharmaceutical earners such as organic or inorganic 

20 solid or liquid venides suitable for the administration mathod. e.g. peroral, intraroctal and by injection. Such 
preparations include solid state tablets, granules, dusts, capsules, and liquid state soiuoons. suspensions 
and emuisifiers. As the earners, there may be used starch, lactose, glucose, sucrose, dextrin, cellulose, 
paraffin, fatty acid gfyceride. water and alcohols. Adjuvant, stabilizer, humidifier, emuisiner. lubncam. binder, 
and other conventional additives may \ae added if necessary. 

za The present invention is illustrated in more detail by way of the examples and its effect demonstrated* 
by way of the test examples. 

Example t 

30 



Estradiol 


10 mg 


Vegetable Oil 


q.s. to 1 0 ml 



. 3S 

Example 2 



-to 



•»5 



SO 



Estradiol 1 00 mg 



An aqueous suspension (10 ml) is prepared by an ordir\ary procedure. 
Example 3 



Testosterone propionate 


250 mg 


Vegetable oil 


q.s. to 10 ml 



Example 4 



55 
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Methyl testosterone 


10 


mg 


Lactose 


49 


mg 


Microcrystalline celluJose 


35 


mg 


Com starch 


5 


mg 


HyOroxypropyl cellulose 


1 


mg 


MaQnesium stearate 


1 


mg 



The above compounds are mixed and pressed according to tisuaJ procedures 10 make a tablet 
Example 5 



Methandnostelono 


20 mg 


Lactose 


180 mg 



The above compounds are mixed and filled fn a capsule. 
Example 6 



Progesterone 


100 mg 


Vegetable oil 


q.s. to 1 0 ml 



Test Example 1 (Cellular immunity of lymphocytes) 

Prostaglandin (PG)E2 and/or D2 (0.5 mg/kg) were intrarectaily administered to rats (Wistar strain. 5PF. 8 
>weeks old. male and female) once a day for 7 days. Three hours after the final admrnistration. blood was 
collected and the lymphocytes separated. The blastogenesis of T lymphocytes against PHA 
(phytohemagglutinin) was investigated by measuring the incorporation oi labeled thymidine. The results are 
shown in Fig. 1 . 

It can be observed from Rg. 1 chat in the case of rntrarectally administered prostaglandin E2 the 
immunological competence is towered in maies only, while in the case of intrarectaJly administered 
prostaglandin Dj the immunological competences are lowered in both males and females. Human semen 
contains a large amount of prostaglandin E derivatives (Table I). Therefore, the lowering of immunological 
competence in homosexual males may be due to the absorption of seminal prostaglandins through sexual 
activities. 

Test Example 2 (Effect of sex hormones) 

Prostaglandin Ej was intrarectally administered to male rats (Wistar strain. 3 weeks old. male, n » 3) in 
an amount of 0.5 mg/kg once a day for 7 days. Prior to it they were subcutaneously iniected for 7 days 
with 1 mg/day of testosterone (TES) or estradiol (EST) suspended In olive oil. 

Three hours after the final administradon, blastogeoesis of lymphocytes was determined in the same 
manner as described In Test Example 1. The results are shown in Rg. 2. 

From Fig. 2 it can be seen that testosterone and estradiol inhibit the lowering of the cellular immunity, 
and that estradiol has a stronger inhibitory action than testosterone. 

Teat Example 3 (Effect of sex hormones) 

Prostaglandins D2V Aj. and J2 were intrarectally administered to male rats (Wistar strain, 3 weeks old. 
male, n 2) in an amount of 0.5 mg/kg, once a day for 7 days. Prior to prostaglandin administratior). they 
were subcutaneotisly injected for 7 days with 1 mg/day testosterone (TES) or estradiol (EST) suspended in 
olive oil. The blasfogenesis of lymphocytes was determined as previously mentior>ed. 

Ftg. a shows that prostaglandin Of, A3 and Jz lower T lymphocytes blastogera'c response. Further, the 
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rowrenng of cellular immunity caused by prostaQlandtns such as prostaglandin D^. A? and J3 is also blocked 
by ihe treatement with oiiher testosterone or estradiol, which is shown m Ftg. 3. Therefore, sex sieroios are 
expected to express an anti-immunosupp/essive effect against all the immunosuppressive prostaglandins. 

s Claims 



1. The use of sex hormones selected from testosterone, testororone propionate, methyitestosterone. 
androsterone. progesterone, mostanolone. methenotone enanthaie. androstanotone. methandienane. 
oxandrolone. fluoxymesterone. siano20lol. thiomesierone. cyproterone acetate, estradiol, ethynyl es- 
fO tradiol. estradiol benzoare. estradiol Cypionaie. and estn'oi for (he manufacture of a medicament for the 
treatment oi immunodeficiency diseases associated with the lowering of the cellular immunological 
competence. 

The use according to claim 1 . wherein said cellular immunologic:al competence is that Of lymphocytes 

The use according to claim t. wherein said treatmem is aimed at recovering the imnnunoioglcal 
competence in a patient who shows a lowering of ttie immunologtcai compeiance'br at preventing the 
towering of the immunological competence. 

20 4. The use according to daim 1. wherein said treatment consists rn the prevention or therapy of A AC arsd 
AIDS. 

5. The use according to claim 2. wherein said lymphocytes are T-eelts. 
7S 6. The use according to claim t, wherein said sex normone Is testosterone or estradiol. 




Patentanspruche 

1. Verw^dung von Geschlechtshormonen. ausgewahtt aus Testosteron. Testosieron*propionat Methyl- 
30 testosteron. Androsteron. Progestaron. Mestanoion. Methenoionenanthat. Androatanolon. Methandienon, 

Oxandrolon« Ruoxmesteron. Stanozoiol. Thiomesteron. Cyproteronacetat. Ostradiol. Ethinyl*astradiol. 
Ostradiol-benzoat fistradioi-cypronat und Ostriof zur Herstallung eines Arzneimitteis fCr die Behandtung 
von Immundefr2ien2«&krankungen. die mit einer Emiedrigung der zeilularen immunologistihen Kompe- 
tenz vertHjnden sind. 

35 

2. Verwendung nach Anspnjch 1 . wobei die ze'luldre im munologische Kompetenz diejenige von Lympho* 
cyten isl. 



i Verwendung nach Anspruch 1. wobei die Behandtung auf die Wiedergewinnung der immunologrschen 
^ Kompetenz in emem Patienten. tfer eine Emiedrigung der immunologisctien f<ompeTenz zeigt. Oder auf 
die Verhinderung der Erniedrigung der immunologischen Kompetenz genchtet ist. 

4. Verwendung nach Anspruch 1. woDei die Behandtung in der Prevention Oder Therapie von ARC und 
AIDS besteht 

45 

5. Verwendung nach Anspruch a. woOei die Lymphocyten T-2ellen srnd. 

6- Verwendung nach Anspruch 1 . wobei das Geschlechtshormon Testosteron Oder dstradiot ist- 
so Revendlcattons 



1. Utilisation d 'hormones sexueHes choisies parmi fa testosterone, le propionate de testosterone, la 
methyitesiositfrone. I'androsterone, la progesterone, la mestsnolone. I'enanthate de methenotone. 
i*andros;3; cne, la methandienone. I'oxandroione. la fluoxymesterone. le stanozoiol. la thiomesterone. 
racetate o« cyproterone. I'estradiol. rechynylesiradiol. le benzoate d'estradiol. le cyponate d'estradiof 
et restriot. pour la preparation o'un medicament pour le traitement des maladies Immunodeficitaires 
associees a une diminution de la competence immunoiogique celluiaire. 
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2. UtiKsation selon la revendicatkin 1. dans laqu^lUA (dcUte cornp^tenca immunofogique ceifulaire est celte 
das lymphocytes. 

3. Utilisation selon la revemfication i; dans .i3quelle.'.ledrt traitement vise a ratabfir la competence 
immunoiogiqxie chez un patient -qui presents un-abaissament de la competence immunolooique ou 
pour pr^venir la diminution de la competwe immunologique. 

4. Utilisation solon la revendicatjon . 1.. dans laqtleRa ^dit ^^aitement consiste en la prevention ou le 
traitement du complexe lie au SlOA et du SIDA. j 

5. Utilisation salon la revendicatton Z dansHagoelleriesadr^ lymphocytes sent des cellules T. 

6. Utilisatian selon la revendicaticin 1 ; 'dans'3ak)uel2a-'la£ta hormone sexuelle est la testosterone ou 
I'estradiol. * : . • • 
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Fig. I 
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Fig. 2 
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C ^Hl - labeled thymidine incorporated by the 
lyrophocytas ^ (CPM^lO^) 

on 




